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SEQUENCE LISTING 

<110> Weinshilboum, M.D., Richard M. 
Raftogianis, Rebecca B. 
Wood, Thomas C. 
Otterness, Diane M. 



<120> SULFOTRANSFERASE SEQUENCE VARIANTS 



<130> 07039/118001 

<140> 09/167,681 
<141> 1998-10-07 

<160> 52 

<170> FastSEQ for Windows Version 3.0 

<210> 1 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



H <400> 1 

dcacggtctc ctctggcagg ggg 

<210> 2 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 2 
gttgaggagt tggctctgca gggtc 

<210> 3 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



1 




<400> 3 

cacgtactcc agtggcgggc cctag 

<210> 4 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 4 
ggaaccacca cattagaa 

<210> 5 
<211> 26 
<212> DNA 
Q <213> Artificial Sequence 

IB <220> 

ry <223> primer 

m <400> 5 

cptggagacc ttcacacacc ctgata 

i n 

V <210> 6 
!U <211> 25 
% <212> DNA 

<213> Artificial Sequence 

g <220> 

^ <223> primer 



<400> 6 

ccactctgcc tggcccacaa tcata 

<210> 7 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 7 
gctggggaac caccgcatta gag 

<210> 8 
<211> 23 
<212> DNA 

<213> Artificial Sequence 




25 



18 



26 



25 



2 



<220> 

<223> primer 

<400> 8 
aactcccaac ctcacgtgat ctg 

<210> 9 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 9 
cctcaggttc ctcctttgcc aat 

<210> 10 
a <211> 23 
Q <212> DNA 

rQ <213> Artificial Sequence 

Iq <220> 

iri <223> primer 

in <400> 10 
tgccaaggga gggggctggg tga 

y <210> 11 
<211> 25 
J!! <212> DNA 

=J <213> Artificial Sequence 

M= <220> 

<223> primer 

<400> 11 
gttgaggagt tggctctgca gggtc 

<210> 12 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 12 
ccactctgcc tggcccacaa tcata 

<210> 13 
<211> 28 
<212> DNA 




<213> Artificial Sequence 
<220> 

<223> primer 

<400> 13 
gggccccgtt ccacgagggt gctttcac 

<210> 14 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 14 

tgjtccccact aggaagggag tcagcacccc tact 
<210> 15 

l;y <2ii> 19 

!lJ <212> DNA 

m <213> Artificial Sequence 

'£ <220> 

in <223> primer 

O <400> 15 
gfjaaccacca cattagaac 

K <210> 16 
« <211> 25 
T: <212> DNA 

r_ <213> Artificial Sequence 
<220> 

<223> primer 

<400> 16 
tggaacttct ggcttcaagg gatct 

<210> 17 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 17 
cctcagcttc ctcctttgcc aaa 

<210> 18 




28 



34 



19 



25 



4 



<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<400> 18 
tggctgggtg gccttggc 

<210> 19 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



j£ <400> 19 
c|j|tggctcta tgggttttga agt 

<210> 20 

:£ <211> 24 

" s <212> DNA 

=_ <213> Artificial Sequence 

;P <220> 

I s * <223> primer 



U <400> 20 

ctggagcggg gaggtggccg tatt 

<210> 21 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<400> 21 

aatgcccgca acagtgcctg ctgcatagag 

<210> 22 
<211> 36 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 
<400> 22 

acgctgcccg gcggactcga cgtcctccac catctt 36 

<210> 23 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 23 

gagaatccca ctttcttgct gtt 23 

rj <210> 24 

-!n <211> 23 

g <212> DNA 

=r= <213> Artificial Sequence 

fi <220> 

"j,! <223> primer 

^ <400> 24 

sg^gaacagtc tatgccacca tac 23 

M <210> 25 

O <211> 23 

O <212> DNA 

)-.* <213> Artificial Sequence 
<220> 

<223> primer 
<400> 25 

ggttcctcct ttgccagttc aac 23 

<210> 26 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 26 

ggactaagta tctgatccgt gg 22 
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<210> 27 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> primer 



Sequence 



<400> 27 
gggccccagg ggttgaggct ctt 

<210> 28 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 
^ <223> primer 



;~ <400> 28 
a-Matgtggcc ccaccgggca ttc 

*j <210> 29 
=F <211> 7152 
m <212> DNA 

<213> Homo sapiens 

£ <220> 

M. <221> CDS 

Q <222> (3810) . . . (3956) 

hi <221> CDS 

<222> (4061) . . . (4186) 

<221> CDS 

<222> (4276) . . . (4374) 
<221> CDS 

<222> (5584) . . . (5709) 
<221> CDS 

<222> (5805) . . . (5900) 
<221> CDS 

<222> (6426) . . . (6605) 
<221> CDS 

<222> (6728) . . . (6837) 



<400> 29 




ttgctgccag ctgcctctcc ctccttgtct cttacctgcc tgctgcctgg gacaggatga 60 

agcggggccc ttgtgttgcc ccaaccctgg ctgttggcta agagcccacg tgatctgcct 120 

gtgagaggag ttccttccgg aagaaccagg gcagcttctg cccctagagg gccaatgccc 180 

tagctgagtg cagtcccccg gccccagcct ggtccagctt tgggaagagg gtgcccagtt 24 0 

gtgcaatcca ggccggggca gccgtgtcct gatcttggta ttcagggctg agcctggagg 300 

gggcttgtga tgcctgactc tgtctccctc tctggcccca tgccttggta gctgtgaggc 360 

gtcactgctt tgggtgacct gatctggctg tgatggatga gcacggggga aatagtggaa 42 0 

gactcggaat tagaagacgt gagtgggctt tggccccagc ctccctaccc cactccctgt 480 

cctgggctgc ctgtgaccaa cctcgtttct gcaggcacac tggatagccc tgctggagct 540 

cagtgtccct aatcccctcc agatactggt ggcctagggg aggtcatcaa aaaccggtgg 600 

gacatcgacc tcagcccgtt tccacgcttt tttttgtttt tttttttttt ttgagaccga 660 

gtttcactct tgttgcccag gctggagtgc aatggcgtga tcttggctca ccgcaacctc 72 0 

cgcctcctgg gttcaagcga ttctcctgcc tcagcctccc aagtagctgg gattccaggc 780 

gtgtgccacc aggcttgact aattttctat ttttagtaga gacaaggttt ctccatgttg 840 

gtcaggctgg tctcaaactc ccgacttcag gtgatctgcc tgcctcggcc ccccaaagtg 900 

ctgggattac aggagtgagc caccgtgcca ggccttctcc aggctcttgg caccttagcc 960 

agaaacaatt taaggacaag tgcaaaagtc atgaatgtag gcagatttcc tgcagagtaa 102 0 

agggactcac tcaagaagag gaacgtgggg gtcctcaaga gagtgtctca tgccctacaa 1080 

ggtgtggggc tgacctttat gggcttcttc aactaaagag gggtatattc atgaagagtc 1140 

Saggaaaagg taaagatttc tcaagaccgt ggtgccacaa tttacaccca aatacaggtg 1200 

ft&cctggagc cgtcttggca ctggtgggtg tacggtttca tatgttactg atcatacaat 1260 

^igatcctag gtgaaaccta catcaaatac agcgccatgt tgtgtctggt tggtcgtggc 1320 

d^gcttggtc ctcatcctat ttttcaggga cttattggcc cttagcgcat gcagctattt 1380 

dSagtttcct tcttctcctc atgtgaaact gctgcctggg attttgtatt cacttgctac 1440 

<tfactctatta atctcacatt ctcgcctctt ttctgtgtca ccccgtgtgg gtccgacagg 1500 

tftgttactag agtgcaatac aaagtcttag tcaagggaac ctcctgaggg ttgctgaggg 1560 

^ggggtgga gctagtagcc tgaggacctg ccagtcacgg ggattcctca tgggcacaga 1620 

ggagggagga ggggtccatg gccctagcat atgagaagcc tctcctctgc ctggaattcc 1680 

(gltgcctcag cttcccccac actcccacct gtccgcttgc ctctgaactc acgcatttct 1740 

tUgaagtctt gggagattca cctttactca gatggttgtt tacctgtctc gtgcacagct 1800 

tgaccttgga ctttaaagtg aggataaaga acgaggagga tggggggatg ccccccttcc 1860 

sypgggccctg tggcttccaa acctcggcct cctctggtct cttgtctgtg gagcctcctt 1920 

eaaacccagg gaaataaaac cacctgccac gggttgtggt tcttctagga tcttctatca 1980 

Ctgttctctg aggtccccag gagccatgaa gctggggctg actcccaggg caatgggact 2040 

gcagtgtcct tgttctttct tgttctatgc atccatgctc tgctccaccc ctgccccttc 2100 

actctgccca cacacatccc tctagactgg ccttgtggtc agagcctgga gtgcatgggc 2160 

tgctgggggc ctgtgggctg cactgggcca gaacccctgg caccttcaag actggcctgg 2220 

agccagcagg taggtgacct ttccagggcc tgcctatccc agctttctcc tccaatccct 2280 

cccctctctt gcctgggtca attagagaga gcttgtctgt tggctgcctg gcggggtgga 234 0 

gttcaggggc aggtcaggag cccagtgaca gctcggaaaa aaaaaaaaaa aaaaaaaaaa 2400 

cagaaaaaaa aacctacaaa aacaaaccca ccattgggcc tttccccttt cattcttctg 2460 

ttttctacac agcaaactca gtcgtggctt tggagatcac tttaagcttg tctccagctg 2520 

gcacactaag gagggtaatg gagaagctcc cccaccccca accccacccc ttccttccgg 2580 

aagcaaatct aagtccagcc ccggctccag atccctccca cagtggacct aggaaaccct 2640 

cagctcagag aacaaccctg cattccccac acagcaccca caatcagcca ctgcgggcga 2700 

ggagggcacg aggccaggtt cccaagagct caggtgagtg acacagtgga acggcccagg 2760 

gcgccctcac cctgctcagc ttgtggctct aacattccag aagctgaggc ctctggcatc 2820 

cctgcccttt ccccatggat atcccatttc agacaaccct ggcctgcgtg aatccccctc 2880 

ccttcccttg tttgtttgtt tttttccccg ggggaggcca ggtcttgctg tcacccaggc 2940 

tggagtgctg tgggatcctg gccactgcag ccttgaattc ctgggctcaa gtgattctct 3000 

tgccacagcc tctggagtag ctaggactac aggccctcat catcctgcct ggttaatgtt 3060 

taagaatttt tttaaagatt tttagagatg gggtcttgca atgctgcacc aggttggtct 312 0 

ccaactcctg gcctcagcct ccctagggtc tgggattata ggtgggagcc accctgccta 3180 



8 



ggcctgtgct tttgctgagt catcagagtt ttgttcattc ccacagcagc tctggcccct 3240 

agtagcagct cagttcctca atgggccgtg tttgtcctgg agcccagatg gactgtggcc 33 00 

aggcaagtgg atcacaggcc tggctggcct gggcggtttc cacatgtgag gggctgaggg 3360 

gctcaaggag gggagcatct ccactgggtg gaggctgggg gtcccagcag gaaatggtga 342 0 

gacaaagggc gctggctggc agggagacag cacaggaagg tcctagagct tcctcagtgc 3480 

agctggactc tcctggagac cttcacacac cctgatatct gggccttgcc cgacgagggt 3540 

gctttcactg gtctgcacca tggcccaggc cctgggattt tgaacagctc cgcaggtgaa 3600 

tgaaaggtga ggccaggctg gggaaccacc gcattagagc ccgacctggt tttcagcccc 3 660 

agccccgcca ctgactggct ttgtgagtgc gggcaagtca ctcagcctcc ctaggcctca 3720 

gtgacttccc tgaaagcaag aattccactt tcttgctgtt gtgatggtgg taagggaacg 3780 

ggcctggctc tggcccctga cgcaggaac atg gag ctg ate cag gac acc tec 3833 

Met Glu Leu lie Gin Asp Thr Ser 
1 5 

cgc ccg cca ctg gag tac gtg aag ggg gtc ccg etc ate aag tac ttt 3881 
Arg Pro Pro Leu Glu Tyr Val Lys Gly Val Pro Leu lie Lys Tyr Phe 
10 15 20 

gca gag gca ctg ggg ccc ctg cag age ttc cag gee egg cct gat gac 3 92 9 

jgLa Glu Ala Leu Gly Pro Leu Gin Ser Phe Gin Ala Arg Pro Asp Asp 
1^25 30 35 40 

;<ftg etc ate age acc tac ccc aag tec ggtaagtgag gagggccacc 3 976 

Ereu Leu lie Ser Thr Tyr Pro Lys Ser 

% 45 

likccctctcc caggtggcag tccccacctt ggecagegag gtcgtgccct cagcctgctc 4036 
accccccatc tccctccctc tcca ggc acc acc tgg gtg age cag att ctg 4087 
O Gly Thr Thr Trp Val Ser Gin lie Leu 

4= 50 55 

gac atg ate tac cag ggt ggt gac ctg gag aag tgt cac cga get ccc 413 5 

gsp Met lie Tyr Gin Gly Gly Asp Leu Glu Lys Cys His Arg Ala Pro 
U 60 65 70 

ate ttc atg egg gtg ccc ttc ctt gag ttc aaa gee cca ggg att ccc 4183 
He Phe Met Arg Val Pro Phe Leu Glu Phe Lys Ala Pro Gly He Pro 
75 80 85 90 

tea ggtgtgtgag tgtgtcctgg gtgcaagggg agtggaggaa gacagggctg 423 6 

Ser 

gggcttcagc tcaccagacc ttccctgacc cactgctca ggg atg gag act ctg 4290 

Gly Met Glu Thr Leu 
95 

aaa gac aca ccg gee cca cga etc ctg aag aca cac ctg ccc ctg get 433 8 

Lys Asp Thr Pro Ala Pro Arg Leu Leu Lys Thr His Leu Pro Leu Ala 
100 105 110 

ctg etc ccc cag act ctg ttg gat cag aag gtc aag gtgaggcagg 4384 
Leu Leu Pro Gin Thr Leu Leu Asp Gin Lys Val Lys 
115 120 
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gcacagtgtt tcacatccat aatcccagca ctttgggagg ctgaggcagg cagatcacct 4444 

gaggttggga gtttgagagc accctgagca acatagaaga accttgtctc tactaaaaat 4504 

acagaattag ccgggtgtgg tggcgggtgc ctgtaatccc agctactccg aagcctgaga 4564 

caggagaatc acttgaaccc gggagaagga ggttgtggtg agccagagat cccaccattg 4624 

cattccagcc tgagcaacaa gagcaaaact cacaaaaata aataaataaa tagatatata 4684 

aataaaaata aaactgtggc acctgtggtg gctcactgct gtaatgccag cactttggga 4744 

ggccaaattg ggtggatcac ttgagctcag gagttacaga ccagcccggg aaacatgggg 4804 

aacttccatc tctataaaaa tgcaaaatat cagcagggca tggtggcatg gcgctgtagt 4864 

tccagctact ggaaagtctg aggttggagg attgcttgag cctgggaggt caaggttgca 4924 

gtgagttatt atcactccag tgcactccaa cctgggcgac agaaaaaaag aaagaccaag 4984 

gtcttttttc ttttttgaga ttgtctcaat aaataaataa atgaataaat aaaaataaaa 5044 

taaagtaaaa taaatcccac aattaaaaga aaaagcaaag gtccaggtgt ggggcatgtg 5104 

aatccaggga aggaggccct ggctcagccc agctttggtc ctgttcttct gggaa'agtcg 5164 

cctcacttcc tccagccttg tctcatcttc tgcggcgggg actgtctgcc tcttgctctg 5224 

atgaccaaga acgtaaggct cttcagtgta gacctaagaa agctagaggg tgggtcctca 5284 

caggcccaca aaatttggtg gcggtgggat cacggctggt ggagcgtgcc ttgctccaga 5344 

tcggggtgtg acgcattgat gcagattata ttgctataga atatgatggt ctcagggacc 5404 

a©caggact ttggcttctg agcagggttc agatcctgac ttggccctac cggtgccgtg 5464 

agjatctcaaa caagtcagcc tctaagcctc aggttcctcc tttgccaatc caagagatga 5524 

gdtggcctgg ggcaggctgt gtggtgatgg tgctggggtt gagtcttctg cccctgcag 5583 

qtm gtc tat gtt gcc cgc aac gca aag gat gtg gca gtt tec tac tac 5631 
Val Val Tyr Val Ala Arg Asn Ala Lys Asp Val Ala Val Ser Tyr Tyr 
l|i 130 135 140 

csfe ttc tac cac atg gcc aag gtg cac cct gag cct ggg acc tgg gac 5679 
His Phe Tyr His Met Ala Lys Val His Pro Glu Pro Gly Thr Trp Asp 
L 14 5 150 155 

ajb ttc ctg gag aag ttc atg gtc gga gaa ggtgggtttg atgggaggaa 572 9 
S% Phe Leu Glu Lys Phe Met Val Gly Glu 
Q 160 165 

ggkaagtgtg gagecgaggg gtggtggcta caacgcacag caaccctgtg ttggcacccc 5789 

ttgectgett ctcca gtg tec tac gga tec tgg tac cag cac gtg cag gag 5840 

Val Ser Tyr Gly Ser Trp Tyr Gin His Val Gin Glu 
170 175 



tgg tgg gag ctg age cgc acc cac cct gtt etc tac etc ttc tat gaa 
Trp Trp Glu Leu Ser Arg Thr His Pro Val Leu Tyr Leu Phe Tyr Glu 
180 185 190 



5888 



gac atg aag gag gtgagaccac ctgtgaagct tccctccatg tgacacctgg 5940 

Asp Met Lys Glu 

195 



6000 
6060 



gggccggcac ctcacaggga cccaccaggg tcacccagcc ccctcccttg gcagccccca 
cagcaggccc ggattcccca tcctgccttc ttggcccagg cctccccgct acaggcccca 

cctggcagcg ggccccacac ggctctcatc acccacatct gagtcagctg catggggggc 6120 

caeggatcag aaacttagtc etattgetae tccctgccaa agggtgtgcc acccagggcc 6180 

acagtcatgg aagaagacca tcacggtcct cacccatagg agccaagccc agctcatgat 6240 

gggatcacag ggcagacagc aattcttttt acccccggga ctggggccct gggggttgag 6300 

gagttggctc tgeagggtet ctaggagagg tggecagate gectctgagg ttagagaagg 6360 
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ggaccccttt tacttttcct gaatcagcaa tccgagcctc cactgaggag ccctctgctg 642 0 
ctcag aac ccc aaa agg gag att caa aag ate ctg gag ttt gtg ggg cac S470 
Asn Pro Lys Arg Glu lie Gin Lys lie Leu Glu Phe Val Gly His 
200 205 210 

tec ctg cca gag gag acc gtg gac ttc atg gtt cag cac acg teg ttc 6518 
Ser Leu Pro Glu Glu Thr Val Asp Phe Met Val Gin His Thr Ser Phe 
215 220 225 

aag gag atg aag aag aac cct atg acc aac tac acc acc gtc ccc cag 6566 
Lys Glu Met Lys Lys Asn Pro Met Thr Asn Tyr Thr Thr Val Pro Gin 
230 235 240 245 

gag ttc atg gac cac age ate tec ccc ttc atg agg aaa ggtgggtgct 6615 
Glu Phe Met Asp His Ser lie Ser Pro Phe Met Arg Lys 

250 255 

ggccagtacg ggggtttggg gcgggtggga gcagcagctg cagcctcccc ataggcactc 6675 
ggggcctccc ctgggatgag actccagcct tgctccctgc cttccccccc ca ggc atg 6733 
S Gly Met 

260 

£ibt ggg gac tgg aag acc acc ttc acc gtg gcg cag aat gag cgc ttc 6781 
la Gly Asp Trp Lys Thr Thr Phe Thr Val Ala Gin Asn Glu Arg Phe 

!jl 265 270 275 

kf&t gcg gac tat gcg gag aag atg gca ggc tgc age etc age ttc cgc 6829 
Asp Ala Asp Tyr Ala Glu Lys Met Ala Gly Cys Ser Leu Ser Phe Arg 
Q 280 285 290 

feet gag ct gtgagagggg ctcctggggt cactgeagag ggagtgtgcg aatcaaacct 6887 
Stir Glu 

s"~s 
= csf 

gaecaagegg ctcaagaata aaatatgaat tgagggcctg ggaeggtagg tcatgtctgt 6947 

aatcccagca atttggaggc tgaggtggga ggatcatttg ageccaggag ttcgagacca 7007 

acctgggcaa catagtgaga ttctgttaaa aaaataaaat aaaataaaac caatttttaa 7067 

aaagagaata aaatatgatt gtgggccagg catagtggct catgcctgta atcccagcaa 7127 

tttgagaagt tgaggctaga ggatc 7152 

<210> 30 

<211> 49 

<212> PRT 

<213> Homo sapiens 

<400> 30 

Met Glu Leu lie Gin Asp Thr Ser Arg Pro Pro Leu Glu Tyr Val Lys 

15 10 15 

Gly Val Pro Leu lie Lys Tyr Phe Ala Glu Ala Leu Gly Pro Leu Gin 

20 25 30 

Ser Phe Gin Ala Arg Pro Asp Asp Leu Leu He Ser Thr Tyr Pro Lys 
35 40 45 

Ser 



11 



<210> 31 
<211> 42 
<212> PRT 

<213> Homo sapiens 



<400> 31 

Gly Thr Thr Trp Val Ser Gin lie Leu Asp Met lie Tyr Gin Gly Gly 

15 10 15 

Asp Leu Glu Lys Cys His Arg Ala Pro lie Phe Met Arg Val Pro Phe 

20 25 30 

Leu Glu Phe Lys Ala Pro Gly lie Pro Ser 
35 40 



<210> 32 
<211> 33 
<212> PRT 

<213> Homo sapiens 
0 <400> 32 

iisfly Met Glu Thr Leu Lys Asp Thr Pro Ala Pro Arg Leu Leu Lys Thr 

Fiji 5 10 15 

=Bis Leu Pro Leu Ala Leu Leu Pro Gin Thr Leu Leu Asp Gin Lys Val 

in 20 25 30 

]U <210> 33 

"% <211> 42 

£T <212> PRT 

!=I <213> Homo sapiens 

g <400> 33 

Mai Val Tyr Val Ala Arg Asn Ala Lys Asp Val Ala Val Ser Tyr Tyr 

15 10 15 

His Phe Tyr His Met Ala Lys Val His Pro Glu Pro Gly Thr Trp Asp 

20 25 30 

Ser Phe Leu Glu Lys Phe Met Val Gly Glu 
35 40 



<210> 34 
<211> 32 
<212> PRT 

<213> Homo sapiens 



<400> 34 

Val Ser Tyr Gly Ser Trp Tyr Gin 

1 5 
Ser Arg Thr His Pro Val Leu Tyr 
20 



His Val Gin Glu Trp Trp Glu Leu 

10 15 
Leu Phe Tyr Glu Asp Met Lys Glu 
25 30 



<210> 35 
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<211> 60 

<212> PRT 

<213> Homo sapiens 

<400> 35 



Asn 


Pro 


Lys 


Arg 


Glu 


He 


Gin 


Lys 


He 


Leu 


Glu 


Phe 


Val 


Gly 


His 


1 








5 










10 










15 


Leu 


Pro 


Glu 


Glu 
20 


Thr 


Val 


Asp 


Phe 


Met 
25 


Val 


Gin 


His 


Thr 


Ser 
30 


Phe 


Glu 


Met 


Lys 
35 


Lys 


Asn 


Pro 


Met 


Thr 
40 


Asn 


Tyr 


Thr 


Thr 


Val 
45 


Pro 


Gin 


Phe 


Met 
50 


Asp 


His 


Ser 


He 


Ser 
55 


Pro 


Phe 


Met 


Arg 


Lys 
60 










<210> 36 
<211> 36 
<212> PRT 

<213> Homo sapiens 
Q <400> 36 

Gly Met Ala Gly Asp Trp Lys Thr 

m. 5 

Hjrg Phe Asp Ala Asp Tyr Ala Glu 
=n 20 
Ehe Arg Ser Glu 

=p 35 

r <210> 37 

Pi <211> 8397 

'% <212> DNA 

ilT <213> Homo sapiens 



Thr Phe Thr Val Ala Gin Asn Glu 

10 15 

Lys Met Ala Gly Cys Ser Leu Ser 

25 30 



<220> 
<221> 
<222> 


CDS 

(3730) . . 


. (3879) 


<221> 
<222> 


CDS 

(3987) . . 


. (4112) 


<221> 
<222> 


CDS 

(4198) . . 


. (4293) 


<221> 
<222> 


CDS 

(6088) . 


. (6213) 


<221> 
<222> 


CDS 

(6309) . 


. . (6404) 


<221> 
<222> 


CDS 

(7214) . 


. . (7393) 


<221> 
<222> 


CDS 

(7516) . 


. . (7629) 
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# 



<400> 37 

ctctccctcc ttgtctctta cctgcctgct gcctgggaca ggatgaagcg gggcccttgt 60 

gttgccccaa ccctggctgt tggctaagag cccacgtgat ctgcctgtga gaggagttcc 120 

ttccggaaga accagggcag cttctgcccc tagagggcca atgccctagc tgagtgcagt 180 

cccccggccc cagcctggtc cagctttggg aagagggtgc ccagttgtgc aatccaggcc 24 0 

ggggcagccg tgtcctgatc ttggtattca gggctgagcc tggagggggc ttgtgatgcc 3 00 

tgactctgtc tctctctctg gccccatgcc ttggtagctg tgaggcgtca ctgctttggg 360 

tgacctgatc tggctgtgat ggatgagcac gggggaaata gtggaagact cggaattaga 420 

agacgtgagt gggctttggc cccagcctcc ctaccccact ccctgtcctg ggctgcctgt 480 

gaccaacctt gtttctgcag gcacactgga tagccctgct ggagctcagt gtccctaatc 540 

ccctccagat actggtggcc taggggaggt catcaaagac cagtgggaca tcgacctcag 600 

cctgtttcca cgtttcttgt tgtttttttt tttttgtgga gacagagttt cactcttgtt 660 

gcccaggctg gagtgcaatg gcgtgatctt ggctcaccgc aacctctgcc tcccgggttc 720 

aagcgattct cctgcctcag cctcccaagt agctgggatt acaggcgtgt gccaccaggc 780 

ttgactaatt ttctattttt agtagagaca aggtttctcc atgttggtca ggctggtctc 840 

aaactcccga cttcaggtga tctgcctgcc tcggcctccc aaagtgctgg gattacagga 900 

gtgagccacc gtgccaggcc ttctccaggc tcttggcacc ttagccagaa acaatttaag 960 

gacaagtgca aaagtcatga acgtaggcag atttcctgca gagtaaaggg actcactgaa 102 0 

£fcaagaggaac gtgggggtcc tcaagagagt gtctcatgcc ctacaaggtg tggggctgac 1080 

'dtttatgggc ttcttcaact aaagaggggt atattcatga agagtccagg aaaaggtaaa 114 0 

;gatttctcaa gaccgtggtg ccacaattta cacccaaata caggtgttcc tggagccgtc 1200 

:Ctggcactgg tgggtgtacg gtttcatatg ttactgattg tacagtgaga tcctaggtga 1260 

^jgacctacatc aaatacagcg ccatgttgct tctggttggt cgcagccagc ttggtcctca 1320 

;ficctattttt cagggactta ttggcccttg gcacatgcag ctatttcaag tttccttctt 1380 

"^§tggtcatgt gaaactgctg cctgggattt tctgttgtct tgctagcact ctattaatct 1440 

^eacattctcg cctcttttct gtgccacccc ctgctggtcc ggctggtttt cactagagtg 1500 

kihatacaaag tctcagtcaa gagggcctcc tgaaggttgc tgagggcagg ggtggagcta 1560 

gtagccggag gacctgccag tcatggggat tcctcagggg cacagaggag ggaggagggg 162 0 

Sfatgtggccc tagcagggga gcagcctctc ctctgcctgg aaatcccatg cctcagtttt 1680 

42c:ccgcttgc ctctgagctc acgcaaccct gggaaggctt gggagactca cctttactca 1740 

fgatggttgtt tacctgtctc gtgcccaggt tgaccctgga ctttaaatag tgaggacaaa 1800 

gpacgaggag ggtgggggga tgcactcctt ccacgggggc ctgtggcttc caagcctcaa 1860 

gptcctctgg tctctgtctg tggagcctcc ttcaaaccca tggaaagaaa agtacctgcc 192 0 

itggggctgtg gttcttctag gatcttctat cgatgttctg tgaggtcccc agggagccat 1980 

gaagctgggg ctggctccca gggcaatggg actgcagtgt ccttgttctt tcttggttct 2 04 0 

atggatccat gctctgctcc acccctgccc cttcactctg cccacacgca tcactccaga 2100 

ctggccttgt ggtcagagcc tggagtgcat gggctgctgg aggcctgtgg gttgcactgg 2160 

gccaggaccc ctggcacctt caagactggc ctggagccag caggtaggtg acctttccag 2220 

ggcctgccta tcccagcttt ctcctccaat ccctcccctc tcttgcctgg gtcaattaga 2280 

gaaagcttgt cttttggagt tcaggggcag gtcaggagcc cagtgacagc tcaaaaaaaa 2340 

aaccccaaaa aaaaaacccc accattgggc cctttcccct ttcattcttc tgttttctac 2400 

acaccaaacc cagtcgtggc tttggagatc actttaagct tgtctccagc tggcaaacta 2460 

aggagggtaa tagagaagct cccccacccc caaccctacc ccttccttcc ggaagcaaat 2 52 0 

ctaagtccag ccccggctcc agatccctcc cacactgacc taagaaaccc tcagcacaga 2580 

caacacccct gcattcccca cacaacaccc acactcagcc actgcgggcg aggagggcac 2640 

gaggccaggt tcccaagagc tcaggtgagt gacacaccgg aatggcccag gacgccctca 2700 

ccctgctcag cttgtggctc caacattcca gaagccgagg cctctgttat ctctgccctc 2760 

tccccatgga tatcccattt cagacaaccc cggccggcct gaatccccct cccttccttt 2820 

ttttttttcc ggggaggcca ggtcttgctg tcaccgaggc tggagtgctg tgggatcctg 2880 

gccactgcag ccttgaattc ctgggctcaa gtgattctcc tgcctcagta gctaggacta 2940 

cagaccctca ccatcctgcc tggatagttt taaaaaatat ttttaaaaga tttttagaga 3000 

tggggtcttc caatgctgcc cagattggtc tccaaattct ggcctcagcc tccctagggt 3060 

ctgggattac aggtgggagc caccctgccc aggatcctcc ttttgctgag tcatcacagt 312 0 
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# 




tttgctcatt cccacatcag gctctggccc ccaataccag ctcagttgct caatgggctg 3180 

tttgtcctgg aacccagatg gactgtggcc gggcaagtgg atcacaggcc tggccagcct 3240 

aggagttgcc acatgtgagg ggccgagggg ctcaaggagg ggaacatcgg ggagaggagc 33 00 

ctactgggtg gaggctgggg gtcccagcag gaaatggtga gacaaagggc gctggctggc 3360 

aggaagacag cacaggaagg tcctagaggt tcctcagtgc agctggactc tcctggagac 3420 

cttcacacac cctgacatct gggccccgtt ccacgagggt gctttcactg gtctgcacca 3480 

tggcccaggc cctgggattt tgaacagctc cgcaggtgaa tgaaaggtga ggccaggctg 3 540 

gggaaccacc acattagaac ccgacctggt tttcagcccc agccccgcca ctgactggcc 3600 

ttgtgagtgc gggcaagtca ctcaacctcc ctaggcctca gtgacttccc tgaaagcaag 3660 

aattccactt tcttgctgtt gtgatggtgg taagggaacg ggcctggctc tggcccctga 3720 

cgcaggaac atg gag ctg ate cag gac ate tct cgc ccg cca ctg gag tac 3771 

Met Glu Leu lie Gin Asp lie Ser Arg Pro Pro Leu Glu Tyr 
15 10 

gtg aag ggg gtc ccg etc ate aag tac ttt gca gag gca ctg ggg ccc 3819 
Val Lys Gly Val Pro Leu lie Lys Tyr Phe Ala Glu Ala Leu Gly Pro 
15 20 25 30 

g.tg cag age ttc cag gec egg cct gat gac ctg etc ate age ace tac 3867 
Seu Gin Ser Phe Gin Ala Arg Pro Asp Asp Leu Leu lie Ser Thr Tyr 
m 35 40 45 

k|cc aag tec ggt aggtgaggag ggccacccac cctctcccag gtggcagtcc 3 919 

#ro Lys Ser Gly 

m so 

icpaccttggc cagegaggtc atgctcacct cagcctgctc acctcccatc tccctccctc 3979 

=tccaggc acc acc tgg gtg age cag att ctg gac atg ate tac cag ggc 4028 

ri Thr Thr Trp Val Ser Gin lie Leu Asp Met lie Tyr Gin Gly 
3 55 60 

ggt gac ctg gaa aag tgt cac cga get ccc ate ttc atg egg gtg ccc 4076 

Sly Asp Leu Glu Lys Cys His Arg Ala Pro lie Phe Met Arg Val Pro 
HS5 70 75 80 

ttc ctt gag ttc aaa gtc cca ggg att ccc tea ggt gtgtgtgtcc 4122 
Phe Leu Glu Phe Lys Val Pro Gly lie Pro Ser Gly 

85 90 

tgggtgcaag gggagtggag gaagacaggg ctggggcttc agctcaccag accttccctg 4182 
acccactgct caggg atg gag act ctg aaa aac aca cca gee cca cga etc 4233 

Met Glu Thr Leu Lys Asn Thr Pro Ala Pro Arg Leu 
95 100 

ctg aag aca cac ctg ccc ctg get ctg etc ccc cag act ctg ttg gat 4281 
Leu Lys Thr His Leu Pro Leu Ala Leu Leu Pro Gin Thr Leu Leu Asp 
105 110 115 120 

cag aag gtc aag gtgagactgg gcacagtggt tcacacccgc aatctcagta 4333 
Gin Lys Val Lys 

ctttgggagg ctgaggtggg aagatccctt gaagccagaa gttccagata agtctcttcc 43 93 
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# 



aaaaaaaaaa cttagctgtg catagtggtg tgtgcctgta ataccagtta ctcaggaggt 44 53 

tgaggtggga ggatcatctg agcctaggag tttaaggtta cagcgagcta tgatcacacc 4513 

agtgcactcc aggctgggtg acagagaaac actgtctcaa aaaacgatga atagaaagag 4573 

tgtcccacca gtgcggtggc tcacacctgt aattccagca cttgaagagg ctgaggcagg 4633 

tggatcacct gagactagga gtttgagatc agcctggcca acatggcaaa accccatctc 4 693 

tactaaaaat acaaaaaaat tagccgggca tggtggcagg catctgtaat cccagctact 4753 

tgggaggctg aagcaggaga attgcttgaa gctgggaggc agaggttgta gtcagccgag 4813 

acctcaccat tgcaccgcag cctgggaaac aagagcaaaa ctctgtctca aaaaaaaaag 4873 

aaaaaaataa aaaagcggca ggtggcaggg ggctgggcct gttgtggctc acgcctgtaa 4933 

taccagcact ttcggaggtc gaggtgggca gatcacccaa ggttaggagt ttgagatcag 4993 

tctggccaac atggagaaac cccgtctcta ctaaaaatac aaaaattagc caggcgttgg 5053 

ggcaggcgcc agtaatccca gctactcggg aggctgagga aggagaatag cttgcacctg 5113 

ggaggcggtg gttgcagtga gccgagattg tgccactgta ctccagcctg ggagacacaa 5173 

cgagacattg tttcaaacaa aacaaataaa tattttaaaa ggtttgccac ctgggtggct 5233 

caccgctgta atgccagcat tttgggaggc caagatgggt ggaccgcttg agctcaggag 52 93 

ttccagacca gcccaggaaa catggggaga ctccatctct ataaaagatg caaataatca 53 53 

gcagggcatg gtggcatagc gctatagtcc cagctactca aaagtctaag gttggaggat 5413 

tgcttgagcc tgggaggtca acgttgcagt gagctattct cactccagtg cactccaacc 5473 

tgggcaacag gaaaaaagaa agcccaaggt cttttttctc ttttctcttt tttttgagac 5533 

cfejkgagtccc cccccccaaa aaaaaaaaaa ccacaacaaa aagaaaaaag caaaggtcca 5593 

ggtgtggggc atgtgaatcc agggaaggag gccccggctc agcccagctt tggtcctgtt 5653 

cStctgggag agtcgcctca cttcctccag acttgtctca tcttccacgg gggggactgt 5713 

cft^ccttttg ctctgatgac caaaaacatg agactcttcc gggtagacct aagaaaggta 5773 

g&Jgggtgggt cctcacagac ccacaaaatt tggtggtggt gggaacatgc ctggtggagc 5833 

affgccttgct ccagatcggg gtgtgacgca ttgatgcaga ttatattact atagaatatg 5893 

aCggtctcag ggaccaggca ggactttggc ttttgagcag ggttcagatc ctgacttggc 5953 

dsltacctgtg ccgtgagatc tcaaacaagt cagcctctaa gcctcagctt cctcctttgc 6013 

caaaccaaga gatgagctgg cctggggcag gctgtgtggt gatggtgctg gggttgagtc 6073 

tCctgcccct gcag gtg gtc tat gtt gcc cgc aac gca aag gat gtg gcg 6123 
r Val Val Tyr Val Ala Arg Asn Ala Lys Asp Val Ala 
125 130 135 



tec tac tac cac ttc tac cac atg gcc aaa gtg tac cct cac cct 6171 
Ser Tyr Tyr His Phe Tyr His Met Ala Lys Val Tyr Pro His Pro 
140 145 150 

ggg acc tgg gaa age ttc ctg gag aag ttc atg get gga gaa 6213 
Gly Thr Trp Glu Ser Phe Leu Glu Lys Phe Met Ala Gly Glu 
155 160 165 

ggtgggcttg atgggaggaa ggaaggtgtg gagctaaggg gtggtggcta caacgcacag 6273 
caaccctgtg tcggcacccc ctgcccgctt ctcca gtg tec tat ggg tec tgg 6326 

Val Ser Tyr Gly Ser Trp 
170 



tac cag cac gtg caa gag tgg tgg gag ctg age cgc acc cac cct gtt 6374 
Tyr Gin His Val Gin Glu Trp Trp Glu Leu Ser Arg Thr His Pro Val 
175 180 185 

etc tac etc ttc tat gaa gac atg aag gag gtgagacege etttgatget 6424 
Leu Tyr Leu Phe Tyr Glu Asp Met Lys Glu 
190 195 
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tccctccacg tgacacctgg gggcaggcac ttcacaggga cctgccaagg ccacccagcc 6484 

accctccctg ggcggcccct ccagcaggcc cggattcccc atcctgactc cctggcccag 6544 

gccccactgc agccccatgt ggcagcaggc tgggcacagc tctcatctcc tgtgcctgag 6604 

tcagctgcac gggtggccat ggatcagcta cttttttttt tgagacaaaa gtcttgctct 6664 

gttgtccagg atggcatgca gtggtgtgat ctcagctcag tgtaaccccc cctcccaggt 6724 

tcaagtgatt ctcctgcctc agcctcctga gtagctgaga ttacagatgc acactaccat 6784 

gcctggctaa tttttgtgtt gtgccatgtt ggccaggttg gtctccatct cctgagctca 6844 

ggtgatccgc ctgcctcagc ctcccaaagt cttgggaatt acacgcctga accacggccc 6904 

cttgccacag atcagctatc tattccaatt gcttctccct gccaatggtt atgccaccca 6964 

gggccacagg cacggaagaa gaccatccca gtccttaccc ataggagcca agcccagctc 7024 

atgatgggat cacagggcag acagcaattc attttgcccc agggactggg gtcccagggg 70 84 

tcgaggagct ggctctatgg gttttgaagt ggaagtggcc agttcccctc tgaggttaga 7144 

gaagtggacc ccttttattt tcctgaatca gcaatccaag cctccactga ggagccctct 7204 

gctgctcag aac ccc aaa agg gag att caa aag ate ctg gag ttt gtg ggg 72 55 
Asn Pro Lys Arg Glu lie Gin Lys lie Leu Glu Phe Val Gly 
200 205 210 



cgc tec ctg cca gag gag act gtg gac etc atg gtt gag cac acg teg 73 03 

.Arg Ser Leu Pro Glu Glu Thr Val Asp Leu Met Val Glu His Thr Ser 
l 2 215 220 225 

ftc aag gag atg aag aag aac cct atg acc aac tac acc ace gtc cgc 73 51 

§he Lys Glu Met Lys Lys Asn Pro Met Thr Asn Tyr Thr Thr Val Arg 
UJ 230 235 240 

P39 gag ttc atg gac cac age ate tec ccc ttc atg agg aaa 73 93 

MTirg Glu Phe Met Asp His Ser lie Ser Pro Phe Met Arg Lys 
245 250 255 

ggtaggtgcc ggccagcacg ggggtttgga gcaggtggga gcagcagctg gagcctcccc 7453 
^taggcactc ggggcctccc ctgggatgag actccagctt tgctccctgc cttcctcccc 7513 
ea ggc atg get ggg gac tgg aag acc acc ttc acc gtg gcg cag aat 7560 
S Gly Met Ala Gly Asp Trp Lys Thr Thr Phe Thr Val Ala Gin Asn 
I"? 260 265 270 



gag cgc ttc gat gcg gac tat gcg gag aag atg gca ggc tgc age etc 
Glu Arg Phe Asp Ala Asp Tyr Ala Glu Lys Met Ala Gly Cys Ser Leu 
275 280 285 



7608 



age ttc cgc tct gag ctg tga gaggggttcc tggagtcact gcagagggag 7659 
Ser Phe Arg Ser Glu Leu * 
290 295 



tgtgcgaatc aagcctgacc aagaggctcc agaataaagt atgatttgtg ttcaatgcag 7719 

agtctctatt ccaagccaag agaaaccctg agctgaaaga gtgatcgccc actggggeca 7779 

aataeggeca cctccccgct ccagctcctc aacttgccct gtttggagag gggagagggt 783 9 

ctggagaagt aaaacccagg agacgagtag agggggaatg tgtttaatcc cagcacgtcc 7899 

tctgctgtcc tgccctgtgt cgttggggga tggegagtet gccaggcggc atcacttttt 7959 

cttgggttcc ttacaageca ccacgtatct ctgagccaca ttgaggggag gggaatagee 8019 

atetgeatag gaggtgtctt caaacaggac cgagtagtca tcctggggct gtggggcagg 8079 

cagacaggag gggctgetea gagaccccca ggecaggaca ggcaccccct tcccccagcc 813 9 

tagaccacag gaggctctgg gccgtggact ctcagccact cctaacatcc ttcactctgg 8199 

ggtcaagaag tcttggccca gtccctgctg ctacagagct cttttctcag tggctggaga 8259 
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cccaaggcag ggaataggca gggaggagta ggggtgctga ctcccttcct agtggggtca 8319 
tagctggagg gtctgctgcc tttcaaggac tctttgttga gaggactgag ggcaacccag 8379 
agggtggcag gcagggat 8397 

<210> 38 
<211> 50 
<212> PRT 

<213> Homo sapiens 
<400> 38 

Met Glu Leu lie Gin Asp lie Ser Arg Pro Pro Leu Glu Tyr Val Lys 

1 5 10 15 

Gly Val Pro Leu lie Lys Tyr Phe Ala Glu Ala Leu Gly Pro Leu Gin 

20 25 30 

Ser Phe Gin Ala Arg Pro Asp Asp Leu Leu lie Ser Thr Tyr Pro Lys 
35 40 45 

Ser Gly 
50 

Q <210> 39 

'JJ <211> 42 

13 <212> PRT 

IU <213> Homo sapiens 

in <400> 39 

Ipir Thr Trp Val Ser Gin He Leu Asp Met He Tyr Gin Gly Gly Asp 

III 5 10 15 

Leu Glu Lys Cys His Arg Ala Pro He Phe Met Arg Val Pro Phe Leu 

Q 20 25 30 

gS.u Phe Lys Val Pro Gly He Pro Ser Gly 

U 35 40 

5= <210> 40 
rf <211> 32 
^ <212> PRT 

<213> Homo sapiens 



<400> 40 

Met Glu Thr Leu Lys Asn Thr Pro 

1 5 
Leu Pro Leu Ala Leu Leu Pro Gin 
20 



Ala Pro Arg Leu Leu Lys Thr His 

10 15 
Thr Leu Leu Asp Gin Lys Val Lys 
25 30 



<210> 41 
<211> 42 
<212> PRT 

<213> Homo sapiens 



<400> 41 

Val Val Tyr Val Ala Arg Asn Ala 

1 5 
His Phe Tyr His Met Ala Lys Val 
20 



Lys Asp Val Ala Val Ser Tyr Tyr 

10 15 
Tyr Pro His Pro Gly Thr Trp Glu 
25 30 
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Ser Phe Leu Glu Lys Phe Met Ala Gly Glu 
35 40 

<210> 42 
<211> 32 
<212> PRT 

<213> Homo sapiens 
<400> 42 

Val Ser Tyr Gly Ser Trp Tyr Gin His Val Gin Glu Trp Trp Glu Leu 

15 10 15 

Ser Arg Thr His Pro Val Leu Tyr Leu Phe Tyr Glu Asp Met Lys Glu 
20 25 30 

<210> 43 

<211> 60 

<212> PRT 

<213> Homo sapiens 

S3 <400> 43 

3Ssn Pro Lys Arg Glu lie Gin Lys lie Leu Glu Phe Val Gly Arg Ser 
121 5 10 15 

Heu Pro Glu Glu Thr Val Asp Leu Met Val Glu His Thr Ser Phe Lys 

=0 20 25 30 

lEELu Met Lys Lys Asn Pro Met Thr Asn Tyr Thr Thr Val Arg Arg Glu 
J£ 35 40 45 

IPhe Met Asp His Ser lie Ser Pro Phe Met Arg Lys 
50 55 60 

p <210> 44 

71 <211> 37 

£ <212> PRT 

% <213> Homo sapiens 

H <400> 44 

Gly Met Ala Gly Asp Trp Lys Thr Thr Phe Thr Val Ala Gin Asn Glu 

15 10 15 

Arg Phe Asp Ala Asp Tyr Ala Glu Lys Met Ala Gly Cys Ser Leu Ser 

20 25 30 

Phe Arg Ser Glu Leu 
35 



<210> 45 

<211> 8447 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (4361) . . . (4507) 
<221> CDS 
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<222> 


(4612) . . 


. (4737) 


<221> 
<222> 


CDS 

(4827) . . 


. (4925) 


<221> 
<222> 


CDS 

(6322) . . 


. (6447) 


<221> 
<222> 


CDS 

(6543) . 


. (6638) 


<221> 
<222> 


CDS 

(7137) . 


. . (7316) 


<221> 
<222> 


CDS 

(7439) . 


. . (7553) 


<400> 


45 





acctctgcct cctggttcca agcaatcctc cttcctcacc ctccagagta gctgggatta 60 

S&cgcgcctg ccaccgcgcc tggcctaatt tttgtatttt tagtagagat gggggtttcc 120 

akccatgttg gccaggctgg tctccaaact cctgacctca ggtgatcctg cccacctaag 180 

tlctcccaaaa tgctggtatt acaggcatga gccaccgtgc ccggcctaaa taattaataa 240 

S^taatggac gatgggtgcc ttctactgag ctcccggtaa ttgtgagtga gtagaggact 3 00 

iigccctgggg acattcagtg acctgctggg tgttgctgag ctgtgaggaa gttcaggtct 3 60 

ggctgcagtg gtgaggctgt gactcaatca atcactgctg atgctcccag gacctgcacc 420 

sjcttagtcc taggggcaag gattttaact gtccacctca gtttcttcat ttgtaagatg 480 

craaataacag tcacccctgc ctcatgggat ggagctgtgt aatgcccgca acagtgcctg 540 

ctgcatagag gggttgctgc cagctgcctc tccctccttg tctcttacct gcctgctgcc 600 

j^ggtcagga tgaagagggg cccttgtgtt gcccccaccc tggctgcctg ctaagggccc 660 

§fcgtgatctg cctggcagag gagtttcttc aggaagaacc agggcagctt ctgcccctag 72 0 

agggccaatg cccttggtga gtgcagtccc ctggccccag cctggtccac ctctgggaag 780 

^gggtgccca gttgtgcaat ccaggcccag gcagctgagc cctcatctca gcatgcaggg 84 0 

ciggatactgg agggggcttg tggcatctga ctctgtatct cctacctgcc cctctccttg 900 

^ftagctgtga gaagtcactg ctttggggag acctgatctg gctgtgccag atggacactg 960 

&%aaagaagt agaagactca gaattagaag aggtgagtgg gctttggtgg cgggctccct 1020 

accccactcc ctgccctggg ctgcctgtga ccacactgct tgcctctgca ggcacactgg 1080 

acagacctgc tggagacctg atcctcagtg tccttacccc ctcctacctc ttttctgtgc 1140 

cacctgctgt gggtccagca ggtttttact tgagtacaat aaaaagtctg agtcaagggt 12 00 

gccttatggt ggatgctgag gggaggggcg gagctagtag cccaaggtcc tgccagtcac 1260 

ggggcttcct caggggcaca gaggaggcag gaggggcccc tggccctagc acgtgaacag 132 0 

cttctactct gcctggaaac cccatgcctc agctttcccc tacttgcctc tgagctcatg 1380 

caattcttgg aagcctggga gacttacctt gaaattgaat gcaaatagga caaagaccaa 144 0 

ggaggatggg gggatgccct ccttccacgg ggccctgtgg cttccaagtc ttaatctcct 1500 

ctagtctctt gtctacggag cctccttcaa acccagggaa agaaaagcac ctgccagggt 1560 

tgtttttctt ctaggatctt ctattgatgc tctgtgaggt cccccaggag ccatgaagct 162 0 

agggctggct cctagggcaa tgggactaca gtgtccttgt cctttcttat tctttctgtt 168 0 

ctttctttct ttcttttttt tttttttttt tttttttgag acagagtctc actctgttgc 1740 

ccaggctgga gtgcagtggt gtgatcttgg ctcactgaaa cctccgcctc ctgggttcaa 1800 

gtgattctct tgcctcagcc tcctgagtag ctaggattac aggtgcccgc catcatgccc 1860 

agctaatttt tgtattttta gtagagacag ggtttcacca tgttggccag cttggtctcg 1920 

aactcctgac ctcaggtgat cctgctgcat cgacctccca aagtactggg attacaggcg 1980 

tgagccacca cgctcagcct ctttcttgtt ctatatgtcc atgctctgct ccacttctgc 2040 

cccttcactc tgccccacac atcactccag actggccttg tggtcagagc ctggaatgcc 2100 
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tgggctgctg ggggcctgtg gactgcactg ggccagaacc cctgccgcct tcaagactgg 2160 

cctgtagcca gcaggtaggt gacttttccc aggccggcct atcccacctt tcccctccac 222 0 

tcactcacct cccttgcctg ggtcaattag agaaagcttg tcggccaggc atggtggctc 2280 

atgcctgtaa tctcagcact ttgggaggcc gaggcgggcg gatcatctga gctcaggagt 2340 

ttgagaccag cctggccaac atggcaaaac cccgtctcta ctaaaaatac aaaaattaac 2400 

cggatgtggt ggtgtgcacc tgtaatccca gctactcggg aggctgaggc agaagaatcg 2460 

cttgaaccca ggagggggag gttacagtga gcggagatcg tgctactgca ttgcagcctg 2520 

ggcgagagag cgagtctcca tctcacataa aaaaaagaaa aagaaagaaa gcaagcttgt 2580 

ctgttggcct gccctgcagg gtggagttca gagggaaggt caggagccta gtgacagctc 2640 

aaaaaaaaaa aaacccaaat accaatgttg gccccttttg cctttcattc atgtgttttc 2700 

tatacactaa actcacatat tgggtttgca gatcactcca agcttggctg gagctgtggt 2760 

ggtaaggagg gtaatagaga agcttcccca ccctcaaccc caccccttcc ttcctggagt 2820 

tcccagccct gactttagat ccctcccaca ctggaccttc aaaaccctca gggcagagag 2880 

cagccctaca ctccctacac cacacccata ctcagcccct gcaggcaagg agagaacagg 2940 

tcaggttccc gagagctcag gtgagtgaca cgttggaatg gcccagggca ccttcaccct 3000 

gctcagcttg tggctccaac attctagaag ccgaggcctc tgccatccct gccctttccc 3060 

atggatattc catttcaatt agacaaccca gcctggccgg aatccccctg cgttccttct 3120 

tttcctttgt gtatttttga gacagggtgt tgctccgtca cccaggctgg agtgtagtgg 3180 

gatcctggcc cactgcagcc tcaaattcct aggctgaggc aatcctgccg cctcagcctc 3240 

l&tgagtagct ggggttacaa gagcaagcca ccacacccag ctaattttga aaaatatttt 3300 

tfibgtagagga gaggtcttgc tttgttgtcc aggttggtct caaactccag ggctcaaggg 33 60 

Sfecctttccc gttggcctcc caaggctctg ggattacagg cgggagtcac cctgcctggg 3420 

Sfccctccttt tgatgagtca tcagttttca ttcccgcacg aggctctagc ccctggtacc 3480 

aSjcttagttg ctcaatgggc tgtgtttgtt ctggagccca gatggactgt ggccaggcaa 3540 

gtggatcaca gacctggccg gcctgggagg tttccacatg tgaggggcat gaggggggct 3600 

qSaggagggg agcatcgggg agaggagcgc actgggtgga ggctgggggt cccagcagga 3660 

Ifatggtgaga caaagggcgc tggctggcag ggagacagca caggcaggcc ctagagcttc 3 720 

ctcagcacag ctggactctc ctggagacct tcacacaccc tgatatctgg gccccgcgct 3780 

ag:gagggtgc tttcactggt ctgcactatg ccccaggccc tgggattttg aacagctctg 3840 

qgggtgactg aaaggtgcgg ccaggctggg gaacgacctg gtttcagccc cagccccgcc 3900 

fLctgactgac tttgtgagtg cgggcaagtc actcagcctc cctaggcctc agtgacttcc 3 960 

f^gaaagcaa aaactctgca aaggggcagc tgggtgctgg ctcacacctg taatcccagc 4020 

fSjptttgggag gctgaggtag acaaatcact tgaggccagg agttctagac cagcctggcc 4080 

Mcatggtga aaccccatct ctactaaaga aaaaaaaaaa ttagctgagc atggttgtac 4140 

ftgcttgtaa tcccagctac ttgggatgcc gaggcgggag gattgcttga acccaagagg 42 00 

tggagtttgc agtgagctga gattgtgcca cactgcactc cagcttgggt gagagtgaga 4260 

ctccatctca aaaaaaaaaa aaaaaagaga gaatcccact ttcttgctgt tgtgatggtg 4320 

gtaagggaac gggcctggct ctggcccctg atgcaggaac atg gag ctg ate cag 4375 



Met Glu Leu lie Gin 
1 5 



gac acc tec cgc ccg cca ctg gag tac gtg aag ggg gtc ccg etc ate 
Asp Thr Ser Arg Pro Pro Leu Glu Tyr Val Lys Gly Val Pro Leu lie 

10 15 20 



4423 



aag tac ttt gca gag gca ctg ggg ccc ctg cag age ttc caa gee cga 
Lys Tyr Phe Ala Glu Ala Leu Gly Pro Leu Gin Ser Phe Gin Ala Arg 
25 30 35 



4471 



cct gat gac ctg etc ate aac acc tac ccc aag tct ggtaagtgag 
Pro Asp Asp Leu Leu lie Asn Thr Tyr Pro Lys Ser 
40 45 



4517 
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gagggccacc caccctctcc caggcggcag tccccacctt ggtcagcaag gtcgtgccct 4577 
cagcctgctc acctcctatc tccctccctc tcca ggc acc acc tgg gtg age cag 4632 

Gly Thr Thr Trp Val Ser Gin 
50 55 



ata ctg gac atg ate tac cag ggc ggc gac eta gag aag tgt aac egg 
He Leu Asp Met He Tyr Gin Gly Gly Asp Leu Glu Lys Cys Asn Arg 
60 65 70 



'act ctg aaa gac aca ccg ccc cca egg etc ate aag tea cac ctg ccc 
'Thr Leu Lys Asp Thr Pro Pro Pro Arg Leu He Lys Ser His Leu Pro 
^95 100 105 HO 



4680 



get ccc ate tac gta egg gtg ccc ttc ctt gag gtc aat gat cca ggg 4728 
Ala Pro He Tyr Val Arg Val Pro Phe Leu Glu Val Asn Asp Pro Gly 
75 80 85 

gaa ccc tea ggtgcatggc tgggtcctgg gggtaaggga agtggaggaa 4777 
Glu Pro Ser 
90 

gacagggctg gggcttcagc tcaccagacc ttccctgacc cactactca ggg ctg gag 4835 

Jssa Gly Leu Glu 



4883 



jfetg get ctg etc cct cag act ctg ttg gat cag aag gtc aag 4 925 
leu Ala Leu Leu Pro Gin Thr Leu Leu Asp Gin Lys Val Lys 

"Stgaggccgg cctcaatggt tcacacctgt catcccagtt tgagactgag gagggaggat 4985 

l*fcccttgaagg cgagagatgg agaccagcct gggcaacatt gctgtagaga tgacatccca 5045 

actctacaaa aataaaatta acaacctggt atggtggcat agactgttcc cagttactta 5105 

q|gaggctcag eggggaggae tgtttatgca aataggaagc tgeaatgage cctgatgatc 5165 

k-etgetgetge actccagcct gggcaacaca gcaaaaccat ctctacgaaa aaaaaagttc 5225 

ccactgactg gcaaggaaag ccaggaaggg gggctcaggt gccctctcag ccatgtacct 5285 

gttcttctgg aagggcctcc tcgcttctgc caggctcatc acatcttttt tttttttgag 5345 

acagagtctt gctctgtcac cctggctgga gtgcagtggc atgatctcag ctcactgcaa 54 05 

cctccgcctc cccagttcaa gtgattctcc tgcctcagcc tcctgagtag ctgggattac 5465 

aggcgtgtgc taccacaccc ggctaatttt tgtattcttt ttagtagaga eggggtttea 5525 

ccatgttggt caagtggatc tcaaactctt gaccttgtga tcctcctgcc tcgacctcac 5585 

aaagtgctgg aattacaggc gtgagccacc gcgcctggcc cttttttttt ttgagacagt 5645 

ttcactcttg ttgecgagge tagagegcaa tcgtgtgatc teggttcact gcaaccaccg 5705 

cctcctgggt tcaagcaatt ctcctgcttc agcctcccaa ggagctggga ttacaggtac 5765 

ctgccaccac gcccggctaa ttttgtattt ttagtagaga tggggtttca ccatgttggt 5825 

caggctggtc ttgaactcct gacctcaggt gatctggcac cttggcctcc caaagtgccg 5885 

ggattagagg catgagccac cacgcccagc cttcatcaca tcttgagaga ggacactgtc 5945 

tgcctcttgc tctgatgagg gtctgatgea aaggatagtg agtctctaca gtgeacaett 6005 

aagaaaggca gcatgtgggt gctcacaggt caggeggagg agggggagct ggtggggacc 6065 

aggcatgect tgctccagat caggatatga tggcattggt gcagattata ttagtataga 6125 

atatggtctc aggaaccagg caggactttg gcttccgagc agggttcaga tcccagcttg 6185 

gccctacctg tgcagtgaga tctcaagcaa gtcagcctct aagectcagg ttcctccttt 6245 

gccagttcaa cagatgagct ggcctggggt gggctgtgtg gtgatggtgc tggggctggg 63 05 

tcctctgccc ctgcag gtg gtc tat gtt gee cga aac cca aag gac gtg gcg 63 57 
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Val Val Tyr Val Ala Arg Asn Pro Lys Asp Val Ala 
125 130 135 

gtc tec tac tac cat ttc cac cgt atg gaa aag gcg cac cct gag cct 6405 
Val Ser Tyr Tyr His Phe His Arg Met Glu Lys Ala His Pro Glu Pro 
140 145 150 

ggg acc tgg gac age ttc ctg gaa aag ttc atg get gga gaa 6447 
Gly Thr Trp Asp Ser Phe Leu Glu Lys Phe Met Ala Gly Glu 
155 160 165 

ggtgggcttg actggaggaa ggagggtgtg aagccgaggg gtggtggcta taacgtacag 6507 
caaccctgtg tcggtgcccc ctgcccgctt ctcta gtg tec tac ggg tec tgg 6560 

Val Ser Tyr Gly Ser Trp 
170 

tac cag cac gtg cag gag tgg tgg gag ctg age cgc acc cac cct gtt 6608 
Tyr Gin His Val Gin Glu Trp Trp Glu Leu Ser Arg Thr His Pro Val 
175 180 185 

=gtc tac etc ttc tat gaa gac atg aag gag gtgagaccga ctgtgatgct 6658 
iBeu Tyr Leu Phe Tyr Glu Asp Met Lys Glu 

F|j 190 195 

gpcccccatg tgacacctgg gggcaggcac ctcacaggga cccaccaagg ccacccagcc 6718 

ecgtccctgg gcggctccca cagcaagccc ggattcccca tcctacctcc ctggcccagg 6778 

Spcccccact gcagccccac ctggcagcag gctcggcaca gctttcatct tctgcacctg 6838 

agtcagctgc atgggtggcc aeggatcaga tacttagtcc tattgettat cctcaccaaa 6898 

gggtgtgcca cccagggcca cagtcatgga agaagaccat cccggtcctc acccataggc 6958 

~<|bcaagccct gttcatgatg ggatcacagg gcagagatca attcatttta ctccagagac 7018 

pragggcccca ggggttgagg ctctttgggg tttctagggg aagtggccag atcccctctg 7078 

puggttagaga gggggacccg ttttgttttg ctccactgag gagccctctg ctgctcag 7136 

ykc ccc aaa agg gag att caa aag ate ctg gag ttt gtg ggg cgc tec 7184 
kfen Pro Lys Arg Glu lie Gin Lys lie Leu Glu Phe Val Gly Arg Ser 
200 205 210 

ctg cca gag gag acc atg gac ttc atg gtt cag cac acg teg ttc aag 7232 
Leu Pro Glu Glu Thr Met Asp Phe Met Val Gin His Thr Ser Phe Lys 
215 220 225 230 

gag atg aag aag aac cct atg acc aac tac acc acc gtc ccc cag gag 7280 
Glu Met Lys Lys Asn Pro Met Thr Asn Tyr Thr Thr Val Pro Gin Glu 

235 240 245 

etc atg gac cac age ate tec ccc ttc atg agg aaa ggtgggtgct 732 6 

Leu Met Asp His Ser lie Ser Pro Phe Met Arg Lys 
250 255 

ggccagcacg ggggtttggg gcgggtggga gcagcagctg cagcctcccc ataggcactt 73 86 

ggggcctccc ctgggatgag actccagctt tgctccctgc cttcctcccc ca ggc atg 7444 

Gly Met 
260 
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get ggg gac tgg aag acc acc ttc acc gtg gcg cag aat gag cgc ttc 7492 
Ala Gly Asp Trp Lys Thr Thr Phe Thr Val Ala Gin Asn Glu Arg Phe 

265 270 275 

gat gcg gac tat gcg gag aag atg gca ggc tgc age etc age ttc cgc 7540 
Asp Ala Asp Tyr Ala Glu Lys Met Ala Gly Cys Ser Leu Ser Phe Arg 
280 285 290 

tct gag ctg tga g aggggctcct ggagtcactg cagagggagt gtgegaatet 7593 
Ser Glu Leu * 
295 

accctgacca atgggctcaa gaataaagta tgatttttga gtcaggcaca gtggctcatg 7653 

tctgcaatcc cagegatttg ggaggttgag ctggtaggat cacaataggc cacgaatttg 7713 

agaccagcct ggtaaaatag tgagacctca tctctacaaa gatgtaaaaa aattagecac 7773 

atgtgctggc acttacctgt agtcccagct acttgggaag cagaggctgg aggatcattt 7833 

cagcccagga ggttgtggat acagtgagtt atgacatgee cattcactac agcctggatg 7893 

acaagcaaga ccctccctcc aaagaaaata aagctcaatt aaaataaaat atgatttgtg 7953 

ttcatgtaga gcctgtattg gaaaggaaga gaaactctga gctgaaagag tgaatgcccg 8013 

C&tggggccac atatggtcac ctctccccca gccttcagct ccccaggtca ccatatctgg 8073 

.fggaggggaga agggtttgga gaagtaaaac ccaggagatg tgtggagggg ggatgtctgt 8133 

attaatcccag cacatcctct gctgtcctgc cccaagatgg tggaggacgt cgagtccgcc 8193 

fiSggcagcgtc actttttctt gggctcctta gaagctacca ggtacctctg ggccacactg 8253 

Jr^gatgagggg agtagccgcc tgcataggag gtgtcttcaa acaggatagt atagtccctc 8313 

mptgggggttg tgggggtagg tggccaagga agggtagagg agcaagcccc cggggctggt 8373 

Igtgtcaactca ctttgttggc tggaattggt tgtaacttga ccacctcggg caggatccca 8433 

=k:tgctcatcc ccaa 8447 

L <210> 46 

l t <211> 49 

f: <212> PRT 

\2 <213> Homo sapiens 

p <400> 46 

^Met Glu Leu lie Gin Asp Thr Ser Arg Pro Pro Leu Glu Tyr Val Lys 
15 10 15 

Gly Val Pro Leu lie Lys Tyr Phe Ala Glu Ala Leu Gly Pro Leu Gin 

20 25 30 

Ser Phe Gin Ala Arg Pro Asp Asp Leu Leu lie Asn Thr Tyr Pro Lys 
35 40 45 

Ser 





<210> 


47 


















<211> 


42 


















<212> 


PRT 


















<213> 


Homo sapiens 


















<400> 


47 
















Gly 


Thr Thr 


Trp Val Ser Gin 


He 


Leu Asp 


Met 


He 


Tyr 


Gin 


Gly Gly 


1 




5 




10 










15 


Asp 


Leu Glu 


Lys Cys Asn Arg 


Ala 


Pro He 


Tyr 


Val 


Arg 


Val 


Pro Phe 



20 25 30 
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Leu Glu Val Asn Asp Pro Gly Glu Pro Ser 
35 40 

<210> 48 
<211> 33 
<212> PRT 

<213> Homo sapiens 
<400> 48 

Gly Leu Glu Thr Leu Lys Asp Thr Pro Pro Pro Arg Leu lie Lys Ser 

1 5 10 15 

His Leu Pro Leu Ala Leu Leu Pro Gin Thr Leu Leu Asp Gin Lys Val 
20 25 30 

Lys 




<210> 49 
<211> 42 
<212> PRT 
==n <213> Homo sapiens 

5{ <400> 49 

Mai Val Tyr Val Ala Arg Asn Pro Lys Asp Val Ala Val Ser Tyr Tyr 
? =1 5 10 15 

Mis Phe His Arg Met Glu Lys Ala His Pro Glu Pro Gly Thr Trp Asp 
% 20 25 30 

Ser Phe Leu Glu Lys Phe Met Ala Gly Glu 

m 35 40 

O <210> 50 

<211> 32 
M <212> PRT 

O <213> Homo sapiens 



y= <400> 50 

Val Ser Tyr Gly Ser Trp Tyr Gin 

1 5 
Ser Arg Thr His Pro Val Leu Tyr 
20 



His Val Gin Glu Trp Trp Glu Leu 

10 15 
Leu Phe Tyr Glu Asp Met Lys Glu 
25 30 



<210> 51 
<211> 60 
<212> PRT 
<213> Homo 



sapiens 



Asn Pro Lys Arg 
1 

Leu Pro Glu Glu 
20 

Glu Met Lys Lys 
35 

Leu Met Asp His 



Glu lie Gin Lys 
5 

Thr Met Asp Phe 

Asn Pro Met Thr 
40 

Ser lie Ser Pro 



lie Leu Glu Phe 
10 

Met Val Gin His 
25 

Asn Tyr Thr Thr 
Phe Met Arg Lys 



Val Gly Arg Ser 
15 

Thr Ser Phe Lys 
30 

Val Pro Gin Glu 
45 



25 



• 



50 55 60 

<210> 52 

<211> 37 

<212> PRT 

<213> Homo sapiens 

<400> 52 

Gly Met Ala Gly Asp Trp Lys Thr Thr Phe Thr Val Ala Gin Asn Glu 

15 10 15 

Arg Phe Asp Ala Asp Tyr Ala Glu Lys Met Ala Gly Cys Ser Leu Ser 

20 25 30 

Phe Arg Ser Glu Leu 
35 
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